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INITIATOR FOR A GAS GENERATOR OF A
VEHICLE SAFETY DEVICE

FIELD

The present disclosure generally concerns initiators for
gas generators of vehicle safety devices such as inflatable
airbags and pretensioned seatbelts. More particularly, the
present disclosure relates to an mitiator for a gas generator
having an electrically conductive member molded 1n place
within an over-molded body to provide grounding for a
power source of the mitiator to the vehicle chassis.

BACKGROUND

This section provides background information related to
the present disclosure which 1s not necessarily prior art.

Intlatable occupant restraint systems, including airbags,
are commonly included on motor vehicles for passive occu-
pant protection. Airbags used for frontal impact protection
are generally installed 1n the vehicle steering wheel for the
driver and behind the vehicle instrument panel for other
front seat occupants. In addition to frontal impact protection,
inflatable restraints are used for occupant protection from
side impacts. For example, side curtain airbags are typically
mounted along the roof rail of a vehicle and deploy 1n a
downward direction to provide an energy absorbing struc-
ture between the head and upper torso of an occupant and the
vehicle interior components. Side airbags may also be
carried by a vehicle seat.

Intlator devices are employed to produce or supply infla-
tion gas for inflating an inflatable airbag 1n the event of a
collision. The mflator devices for such applications often
include a gas generant material stored within the housing of
the inflator device. The gas generant matenial 1s actuated by
an 1nitiator when a sensor of the vehicle senses an accident
condition (e.g., measures abnormal deceleration). Actuation
of the gas generant matenal triggers inflation of the airbag
within a few milliseconds with the produced gas. The
inflated airbag cushions the vehicle occupant from 1mpact
forces. Imtiators are also used for the pretensioning of
seatbelts.

While known initiators for occupant restraints have gen-
crally proven to be sutable for their intended uses, a
continuous need for improvement in the relevant art
remains.

SUMMARY

This section provides a general summary of the disclosure
and 1s not a comprehensive disclosure of 1ts full scope or all
of 1ts features.

It 1s a general object of the present teachings to provide an
initiator for a gas generator of a vehicle safety device that
includes an electrically conductive member molded 1n place
within an over-molded body to provide grounding for a
power source of the iitiator to the vehicle chassis.

In accordance with one particular aspect, the present
teachings provide an initiator for a gas generator of a vehicle
safety device. The mmitiator 1s actuatable by an electrical
power source having a ground wire and includes a cup
defining an interior for receiving a pyrotechnic material and
a paitr of electrical pins extending from the cup and arranged
to be in reaction mitiating communication with the pyro-
technic material through a bridge wire. The 1mtiator addi-
tionally includes an over-molded body having a first end
defining a pocket for receiving the electrical power source
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and a mounting ring extending around a least a portion of a
periphery of the over-molded body. The mitiator further
includes an electrically conductive member providing elec-
trical communication between the mounting ring and an
inner diameter of the pocket. The electrically conductive
member 1s molded in place within the over-molded body.

In accordance with another particular aspect, the present
teachings provide an imitiator for a gas generator of a vehicle
safety device that 1s actuatable by an electrical power source
having a ground wire. The 1nitiator includes an over-molded
body and a cup. The over-molded body has a first axial end
defining a pocket for receiving the electrical power source.
The cup defining an interior for receiving a pyrotechnic
material and 1s received within and extends from a second
axial end of the over-molded body. The initiator additionally
includes a pair of electrical pins axially extending from the
cup, through a portion of the over-molded body and into the
pocket. The pair of electrical pins 1s in reaction 1nitiating,
communication with the pyrotechnic material through a
bridge wire. The 1nitiator turther includes first and second
clectrically conductive members. The first electrically con-
ductive member 1s partially embedded within the over-
molded body and radially extending beyond the over-
molded body. The second electrically conductive member 1s
molded 1n place within the over-molded body and provides
clectrical communication between the first electrically con-
ductive member and an inner diameter of the pocket.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are intended for purposes of
illustration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for illustrative pur-
poses only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

FIG. 1 1s a perspective view of an imitiator for a gas
generator ol a vehicle occupant restraint 1n accordance with
the present teachings.

FIG. 2 15 a perspective view of an electrically conductive
member of the mnitiator of FIG. 1 shown removed from the
initiator for purposes of illustration.

FIG. 3 1s a simplified schematic 1llustration showing the
iitiator of FIG. 1 operatively associated with a power
source and a chassis of a vehicle to ground the power source
to the chassis.

DETAILED DESCRIPTION

One or more example embodiments will now be described
more fully with reference to the accompanying drawings.
The one or more example embodiments are provided so that
this disclosure will be thorough and will fully convey the
scope to those who are skilled 1n the art. Numerous specific
details are set forth, such as examples of specific compo-
nents, devices, and methods, to provide a thorough under-
standing of embodiments of the present disclosure. It will be
apparent to those skilled 1n the art that specific details need
not be employed, and that the example embodiment should
not be construed to limit the scope of the present disclosure.
Well-known processes, well-known device structures, and
well-known technologies are not described herein 1n detail.

The phrases “connected to”, “coupled to” and “in com-

munication with” refer to any form of interaction between
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two or more entities, including mechanical, electrical, mag-
netic, electromagnetic, fluid, and thermal interaction. Two
components may be coupled to each other even though they
are not 1n direct contact with each other. The term “adjacent™
refers to 1tems that are in close physical proximity with each
other, although the 1tems may not necessarily be 1n direct
contact. The phrase “fluid communication™ refers to two
features that are connected such that a fluud within one
feature 1s able to pass into the other feature. “Exemplary” as
used herein means serving as a typical or representative
example or mstance, and does not necessarily mean special
or preferred.

With reference to drawings, an 1nitiator for a gas generator
of a vehicle safety device 1n accordance with the present
teachings 1s illustrated and generally 1dentified at reference
character 10. The mitiator 10 may be part of an occupant
restraint system of a motor vehicle that includes a gas
generator and an inflatable airbag (not particularly shown),
for example. The exemplary inflator or pyrotechnical infla-
tor 10 shown 1n the drawings 1s particularly adapted for a
side airbag of an occupant restraint system. It will be
understood, however, that the imitiator 10 described herein
may be readily adapted for use with other airbags or with
seatbelt pretensioners.

The mitiator 10 1s generally illustrated to include a cup or
case 12 and a first or primary pyrotechnic material 14. While
not 1llustrated, 1t will be understood that the initiator also
includes a second or secondary pyrotechnic material. The
primary pyrotechnic material 14 and secondary pyrotechnic
material are disposed or stored in an interior 18 of the cup
12. The cup 12 may include a cylindrical sidewall 20. The
cylindrical sidewall 20 may extend along an axis A of the
initiator 10 between a closed end 22 and an open end 24. The
cup 12 may be formed of metal and may be formed by cold
striking. While not 1llustrated, it will be understood that the
cup 12 may be formed to include one or more weakened
zones that open 1n response to a pressure from within the cup
12 generated by combustion of the secondary pyrotechnic
material.

The primary pyrotechnic material 14 may be 1n the form
of a slurry or imn the form of a powder. The secondary
pyrotechnic material may be a granulated material, includ-
ing but not limited to a boron based matenal. It will be
understood the particular pyrotechnic materials are outside
of the scope of the present teachings and may be selected
from various pyrotechnic materials well known in the art.

The 1mtiator 10 further includes an 1gnition device 26.
The 1gnition device 26 conventionally includes a pair of
clectrical connectors or pins 28 and a bridge wire 30. The
pair of electrical pins 28 are in reaction initiating commu-
nication with the first pyrotechnic material 14 through the
bridge wire 30. In this regard, an electrical current delivered
to the pins 28 will serve to melt the bridge wire 30 and 1gnite
the first pyrotechnic material 14.

The cup 12 defines a combustion chamber for the primary
pyrotechnic material 14 and the secondary pyrotechnic
maternal. The primary pyrotechnic material 14 1s 1n reaction
initiating contact with the bridge wire 30 at a lower or first
end of the combustion chamber defined by the cup 12. In this
manner, a first end or first axial end of the primary pyro-
technic material 14 1s in reaction mitiating contact with the
bridge wire 30.

The 1nitiator 10 of the present teachings 1s shown to
additionally include a base member or over-molded body 32.
The over-molded body 32 1s constructed of an electrically
insulative material. In one application, the over-molded
body 32 may be an injection molded of a glass filled nylon
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6 material. Other materials, however, may be used within the
scope of the present teachings.

The over-molded body 32 includes a first end or distal end
32A for recerving the cup 12 and a second end or proximal
end 32B adapted to receive a power source 34 of the mitiator
10, such as a DC power source 34. In a conventional manner,
the power source 34 includes a positive wire 34A, a negative
wire 34B, and a ground wire 34C. Further 1n a conventional
manner, the power source 34 1s configured to receive the
pins 28 for delivering a current across the bridge wire 30.
While beyond the scope of the present teachings, 1t will be
understood that the ground wire 34C of the power source 34
may be 1n electrical communication with a ring (not shown)
of the power source 34. The second or proximal end 32B of
the defines a pocket or cavity 36 configured and sized to
receive the power source 34 that will be used to power the
initiator 10.

The mitiator 10 of the present teachings i1s shown to
turther include a first electrically conductive member 38. As
illustrated, the first electrically conductive member 1s retain-
ing member or mounting member 38 that extends around a
least a portion of a periphery of the over-molded body 32. In
the embodiment illustrated, the mounting member 1s a
mounting ring 38 that extends completely around the periph-
ery of the over-molded body 32. The first electrically con-
ductive member 38 is partially embedded within the over-
molded body 32 and radially extends beyond the over-
molded body 32.

The mounting member 38 may be toroidal in shape and
may include an outer diameter greater than an adjacent
portion of the over-molded body 32 and an mner diameter
less than the adjacent portion of the over-molded body 32.
The over-molded body 32 may be molded over the mounting
ring 32 such that the mounting ring 38 radially extends
beyond the adjacent portion of the over-molded body 32. At
least one end of the mitiator 10 has an outer diameter less
than the outer diameter of the mounting ring 38 such that the
at least one end may be passed through an opening 1n a
chassis 42 of the vehicle that 1s greater than the at least one
end and smaller than the outer diameter of the mounting ring
38. In this manner, the mounting ring abouts the chassis 42
of the vehicle. The mounting ring 38 1s constructed of an
clectrically conductive matenal.

The mtiator 10 of the present teachings 1s shown to
further 1include a second electrically conductive member 40
that cooperates with the first electrically conductive member
38 for grounding the grounding wire 34C of the power
source 34 to the chassis 42 and thereby providing electrical
communication between the mounting ring 38 and the
chassis 42 of the vehicle. The second electrically conductive
member 40 includes a first portion 1n contact with the
mounting ring 38 and a second portion extending into the
pocket 36. In the embodiment illustrated, the electrically
conductive member 40 1s formed of metal. The electrically
conductive member 40 includes a ring portion having an
axially extending cylindrical sidewall 40A and a radially
extending flange 40B. The electrically conductive member
40 additionally includes a plurality of clips 40C axially
extending from the radially extending flange 40B and
including free ends in physical and electrical contact with
the mounting ring 38. The clips 40C are molded into or
embedded within the over-molded body 32. The cylindrical
sidewall 40A of the ring portion of the electrically conduc-
tive member 40 extends into the pocket 36 and are exposed
to the mterior of the pocket 36. The ground wire 34C of the
power source 34 may contact the electrically conductive
member 40 through a ring or other structure.
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When a predetermined collision event 1s sensed, an elec-
trical fire signal 1s delivered to the pins 28 of the 1gnition
device 26. The current of the electrical fire signal melts the
bridge wire 30 that in turn 1gnites the primary pyrotechnic
material 14. Ignition of the primary pyrotechnic material 14
creates heat that 1ignites the secondary pyrotechnic material.
Pressure from combustion of the secondary pyrotechnic
material opens the weakened zones of the cup 12. The
ground wire 34C of the power source 34 1s electrically
connected to the chassis 42 of the vehicle through the
mounting ring 38 and the electrically conductive member
40.

While specific embodiments and applications of the pres-
ent disclosure have been 1llustrated and described, 1t 1s to be
understood that the mvention i1s not limited to the precise
configuration and components disclosed herein. Various
modifications, changes, and variations, which will be appar-
ent to those skilled 1n the art, may be made in the arrange-
ment, operation, and details of the methods and systems of
the present disclosure without departing from the spirit and
scope of the disclosure.

What 1s claimed 1s:

1. An mitiator for a gas generator ol a vehicle safety
device, the 1nitiator actuatable by an electrical power source
having a ground wire, the 1nitiator comprising:

a cup defimng an interior for receiving a pyrotechnic

material;

a pair of electrical pins extending from the cup and
arranged to be 1n reaction mitiating communication
with the pyrotechnic material through a bridge wire;

an over-molded body having a first end defining a pocket
for recerving the electrical power source;

a mounting ring extending around a least a portion of a
periphery of the over-molded body; and

an electrically conductive member providing electrical
communication between the mounting ring and an
inner diameter of the pocket, the electrically conductive
member molded 1n place within the over-molded body.

2. The mitiator of claim 1, wherein the electrically con-
ductive member 1s an electrically conductive ring.

3. The mitiator of claim 2, wherein the electrically con-
ductive ring 1ncludes a cylindrical flange extending into the
pocket.

4. The mitiator of claim 3, wherein the cylindrical flange
of the electrically conductive ring axially extends parallel to
an internal surface of the over-molded body defining the
pocket.

5. The mitiator of claim 1, wherein the cylindrical flange
of the electrically conductive ring 1s tlush against an internal
surface of the over-molded body defining the pocket.

6. The mitiator of claim 2, wherein the electrically con-
ductive ring further includes a plurality of retention clips.

7. The mitiator of claim 6, wherein the retention clips are
embedded 1n the over-molded body and each retention clip
includes a portion in direct contact with the mounting ring.

8. The mitiator of claim 1, wherein the electrically con-
ductive member 1s a ring portion having an axially extending
cylindrical sidewall and a radially extending flange.
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9. The mitiator of claim 8, wherein the electrically con-
ductive member further includes a plurality of clips axially
extending from the radially extending flange, each clip
including free ends in physical and electrical contact with
the mounting ring.

10. The mitiator of claim 9, wherein the clips are embed-
ded within the over-molded body.

11. The mtiator of claim 1, 1n combination with the

clectrical power source.

12. The initiator of claim 11, wherein the ground wire of
the electrical power source 1s 1n electrical communication
with the mounting ring through the electrically conductive
member.

13. An mitiator for a gas generator ol a vehicle safety
device, the 1mitiator actuatable by an electrical power source
having a ground wire, the 1nitiator comprising:

an over-molded body having a first axial end defining a
pocket for receiving the electrical power source;

a cup defimng an interior for receiving a pyrotechnic
material, the cup received within and extending from a
second axial end of the over-molded body;

a pair of electrical pins axially extending from the cup,
through a portion of the over-molded body and into the
pocket, the pair of electrical pins in reaction nitiating,
communication with the pyrotechnic material through a
bridge wire;

a first electrically conductive member partially embedded
within the over-molded body and radially extending
beyond the over-molded body; and

a second electrically conductive member providing elec-
trical communication between the first electrically con-
ductive member and an mner diameter of the pocket,
the second electrically conductive member molded in
place within the over-molded body.

14. The mitiator of claim 13, wherein the first electrically

conductive member 1s toroidal in shape.

15. The mitiator of claim 14, wherein the first electrically
conductive member has an outer diameter greater than an
adjacent portion of the over-molded body and an inner
diameter less than the adjacent portion of the over-molded
body.

16. The mitiator of claim 13, wherein the second electri-
cally conductive member includes a first portion 1n contact
with the first electrically conductive member and a second
portion extending into the pocket.

17. The itiator of claim 16, wherein the second electri-
cally conductive member includes a ring portion having an
axially extending cylindrical sidewall and a radially extend-
ing flange.

18. The 1nitiator of claim 17, wherein the second electri-
cally conductive member further includes a plurality of clips
axially extending from the radially extending flange, each
clip including free ends in physical and electrical contact
with the mounting ring.

19. The mitiator of claam 18, wherein the clips are
embedded within the over-molded body.

20. The mitiator of claim 13, 1n combination with the
clectrical power source.
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